Plasma levels of testosterone have been found to show diurnal fluctuations with a morning peak (Dray et al. 1965 , Resko & Eik-nes 1966 . This peak was, however, lost when regular periods of sleep and activity were disturbed (Nieschlag & Ismail 1970) , and suggested a connexion between sleep and plasma testosterone levels.
Sleep consists of two fundamental physiological states which alternate regularly (Oswald 1962 Deseret catheter was inserted into a forearm vein, and at bedtime (23.30 hours) this was connected to a ten foot catheter extension, so that blood samples could be collected remote from the subject during sleep (Van Kirk & Sassin 1969). Eye movements, EEG, submental muscle tone and pulse rate were recorded continuously overnight (Evans et al. 1968 ). Blood in 4 ml samples was centrifuged promptly and plasma was deep frozen immediately. Testosterone was estimated in duplicate by a competitive protein binding method (Ismail & Love 1970) . A mean of 18 samples per night, taken at intervals of 30 min, was analysed. Data from 20 subject nights have been studied. After a number of control nights, ACTH gel (40 units) or depot ACTH (Synacthen 842 Proc. roy. Soc. Med. Volume 64 August 1971 32 1 mg) were given at 08.00 hours on the morning of recording on nine occasions.
Results
(1) There was considerable variation of plasma testosterone levels during sleep (Fig 1) . A decline was usual with sleep onset, and subsequently fluctuations in testosterone level produced an overall increase and culminated in the morning peak.
(2) Fluctuations were found to relate to sleep in three different ways: (a) A rise occurred at the onset of REM sleep periods. (b) Frequently the rise preceded the periods of REM sleep. (c) Occasionally periods of arousal during the night were associated with a rise in testosterone level.
(3) Sleep reversal: In one subject, fluctuations in plasma testosterone (Fig 2) accompanied sleep in the day on three occasions. The usual diurnal trend was therefore reversed.
(4) While soluble ACTH had no effect on sleep or testosterone profiles when given at 08.00 hours, Synacthen 1 mg severely depressed REM sleep and promoted wakefulness during the night. Fluctuations in plasma testosterone were minimal and there was no overall rise.
(5) At a late point in the experiment, periods of intensive sampling (interval less than 5 min) showed marked fluctuations in plasma testosterone forming a series of peaks. Thirty-minute sampling was found to exert an overall 'smoothing' function on the testosterone profile. These data support the observation of a morning peak of plasma testosterone and suggest an association of individual fluctuations in testosterone level with periods of REM sleep. The function of testosterone fluctuations is not yet known. It is possible that this change will relate to the penile erections and sexual fantasy of dreams during REM sleep. Alternatively it is suggested that testosterone has an anabolic role in the physiological changes of REM sleep which involves brain protein synthesis (Oswald 1969 
Radioimmunoassay of Vasopressin
Three antisera specific to different parts of the vasopressin molecule have been used in these
